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This International Searching Authority found multiple (groups of) inventions 
in this international application, as follows: 

1. Claims: (3,22) - complete; (1-2, 5-21, 24-37) partial 

A variant HGF with reduced heparan sulphate binding but still capable of 
binding its cognate receptor, wherein at least amino acid R73 has been replaced 
by an amino acid with no charge or negative charge. 

Said variant, in which amino acids R76 and either K78 or R93 have also been 
mutated. Said variants, further comprising mutations in the region spanning 
amino acids 493-496 conferring resistance to proteolytic cleavage. 

Corresponding polynucleotides, vectors and host cells. Uses of said variant HGF 
molecules in medicine. 



2. Claims: (4,23) - complete; (1-2, 5-21, 24-37) - partial 

A variant HGF with reduced heparan sulphate binding but still capable of 
binding its cognate receptor, wherein at least amino acid R76 has been replaced 
by an amino acid with no charge or negative charge. 

Said variant, in which amino acids R73 and either K78 or R93 have also been 
mutated. Said variants, further comprising mutations in the region spanning 
amino acids 493-496 conferring resistance to proteolytic cleavage. 

Corresponding polynucleotides, vectors and host cells: Uses of said variant 
HGF molecules in medicine. 
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CLAIMS 

L A variant hepatocyte growth factor (HGF) which is substantially 
incapable of binding a heparan sulphate proteoglycan but which is 
capable of binding to the HGF receptor wherein a positively- 
charged amino acid residue in the hairpin loop structure of wild- 
type HGF has been replaced with an amino acid residue with a 
negative charge for use in medicine. 

2. A variant human hepatocyte growth factor (HGF) according to 
Claim 1 wherein at least amino acid residue R73 has been replaced 
by an amino acid residue with a negative charge for use in 
medicine. 

3. A variant human hepatocyte growth factor (HGF) according to 
Claim 1 or 2 wherein at least amino acid residue R76 has been 
replaced by an amino acid residue with a negative charge for use in 
medicine. 

4. A variant human hepatocyte growth factor (HGF) according to any 
one of the preceding claims wherein both amino acid residues R73 
and R76 have been replaced independently with an amino acid 
residue with a negative charge for use in medicine. 

5. A variant human hepatocyte growth factor (HGF) comprising 
amino acid residue replacements R73E and R76E for use in 
medicine. 
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6. A variant human hepatocyte growth factor (HGF) comprising 
amino acid residue replacements R73E, R76E and R93E for use in 
medicine. 

7. A variant human hepatocyte growth factor (HGF) comprising 
amino acid residue replacements R73E, R76E and K78E for use in 
medicine. 

8. A variant human hepatocyte growth factor (HGF) consisting of 
human HGF with amino acid replacements R73E and R76E for use 
in medicine. 

9. A variant human hepatocyte growth factor (HGF) consisting of 
human HGF with amino acid replacements R73E, R76E and R93E 
for use in medicine. 

10. A variant human hepatocyte growth factor (HGF) consisting of 
human HGF with amino acid replacements R73E, R76E and K78E 
for use in medicine. 

11. A variant hepatocyte growth factor (HGF) according to any one of 
Claims 1 to 10 which antagonises the action of wild-type HGF for 
use in medicine. 

12. A variant hepatocyte growth factor (HGF) according to Claim 11 
wherein the variant HGF further comprises a mutation which 
confers resistance in the variant HGF to proteolytic cleavage by 
enzymes capable of in vivo conversion of HGF into its two-chain 
form for use in medicine. 
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13. A variant human hepatocyte growth factor (HGF) according to 
Claim 12 which have an amino acid alteration at or adjacent to any 
of amino acids 493, 494, 495 and 496 of the wild-type human 
HGF, 

14. A pharmaceutical composition comprising a variant hepatocyte 
growth factor (HGF) as defined in any of the preceding claims and 
a pharmaceutically acceptable carrier. 

15. A method of treating a patient in need of treatment with a 
hepatocyte growth factor or an antagonist thereof the method 
comprising administering to the patient an effective amount of a 
variant HGF as defined in any one of Claims 1 to 13. 

16. A method according to Claim 15 wherein the patient has cancer. 

17. Use of a variant hepatocyte growth factor (HGF) as defined in any 
one of Claims 1 to 10 in the manufacture of a medicament for 
treating a patient in need of treatment with a HGF or an antagonist 

, thereof. 

18. Use as defined in Claim 17 wherein the patient has cancer. 

19. A variant hepatocyte growth factor (HGF) wherein a positively- 
charged amino acid residue in the hairpin loop structure of wild- 
type HGF has been replaced with an amino acid residue with a 
negative charge provided that the variant HGF is not a variant of 
human HGF in which the replacements (a) R73E, R76E and R93E 
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or (b) R73E and R76E or (c) K91E, R93E and K94E have been 
made. 

20. A variant human hepatocyte growth factor (HGF) according . to 
Claim 19 wherein at least amino acid residue R73 has been 
replaced by an amino acid residue with a negative charge. 

21. A variant human hepatocyte growth factor (HGF) according to 
Claim 19 wherein at least amino acid residue R76 has been 
replaced by an amino acid residue with a negative charge. 

22. A variant human hepatocyte growth factor (HGF) according to any 
one of Claims 19 to 21 wherein both amino acid residues R73 and 
R76 have been replaced independently with an amino acid residue 
with a negative charge. 

23. A variant human hepatocyte growth factor (HGF) comprising 
amino acid residue replacements R73E, R76E and K78E. 

24. A variant hepatocyte growth factor (HGF) according to Claim 19 
which antagonises the action of wild- type HGF. 

25. A variant hepatocyte growth factor (HGF) according to Claim 24 
wherein the variant HGF further comprises a mutation which 
confers resistance in the variant HGF to proteolytic cleavage by 
enzymes capable of in vivo conversion of HGF into its two chain 
form. 
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26. A variant human hepatocyte growth factor (HGF) according to 
Claim 25 which have an amino acid aUeration at or adjacent to any 
of amino acids 493, 494, 495 and 496 of the wild-type human 
HGF, 

27. A polynucleotide encoding a variant hepatocyte growth factor 
according to any one of Claims 19 to 24. 

28. A vector comprising a polynucleotide according to Claim 27. 

29. A host cell comprising a polynucleotide or vector according to 
Claim 27 or 28. 

30. A method of producing a variant hepatocyte growth factor (HGF) 
the method comprising culturing a cell as defined in Claim 29 and 
isolating the variant HGF therefrom. 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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I H Basis of the report 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -54 as originally filed 



Claims, No. 

1-30 



as received on 



08/06/1 999 with letter of 



03/06/1 999 



Drawings, sheets: 

1/8-8/8 as originally filed 

2. The amendnnents have resulted in the cancellation of: 



□ the description, pages: 
H the claims, Nos.: 

□ the drawings, sheets: 



31-37 



3. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to f umish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed du to the fact that the priority claim has 

been found invalid. 
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Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant 
3. Additional observations, if necessary: 
see separate sheet 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 1-30 
Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 1 -30 
Claims 



Industrial applicability (lA) 



Yes: 
No: 



Claims 1-30 
Claims 



2. 



Citations and explanations 



see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 

The following. documentsiD). are m first time in this opimon/report; 

the numbering will be adhered to in the rest of the procedure: 

D1...EP0 757 994A 

D2...J. Biol. Chem., vol. 272, no. 14, April 1997, pages 9457-9463 (Sakata et al.) 
D3...WO 93 23541 A 

in Priority 

1 ) Since the priority documents pertaining to the present application were not 

available at the time when this opinion/report was established, examination has 
been based on the assumption that priority is valid for all claims presently on file- 
However, if at a later date this appears not to be the case, the documents cited as 
"P" in the international search report may become relevant in the assessment of 
the claims pursuant to Article 33 (1) - (3) PCT. 

V) Reasoned statement 

Noveltv. inventive step and industrial apolicabilitv 

1 ) Claims 1-30 are considered to fulfil the criteria of Article 33 (2) - (4) PCT since, in 
the light of the available prior art, they define what appears to be new, inventive 
and industrially applicable subject-matter, namely variant HGFs which are 
substantially incapable of binding a heparan sulphate proteoglycan but which are 
still capable of binding to the HGF receptor, wherein a positively charged amino 
acid in the hairpin loop has been replaced with an amino acid with a negative 
charge. 

Any of D1-D3 might be considered to represent the closest prior art. D1 discloses 
a variant HGF wherein amino acid residue R73 has been replaced by an amino 
acid residue with no charge - alanine (see page 5, half way down). D2 discloses 
variant HGFs wherein amino acid residues R76 and K78, or R93 have also been 
replaced by alanine (see page 9459, second column). D3 discloses variant HGFs 
wherein amino acid residues R76 and K78 have been replaced by alanine, as well 
as variant HGFs wherein residues 493-496 have been mutated, leading to 
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EXAMINATION REPORT - SEPARATE SHEET ^ 

resistance-to-proteolvlic cleayageXseeJables lan_(13),.D _ 
polynucleotides encoding the variant HGFs referred to above, as well as host- 
vector expression systems for their production and potential medical uses thereof. 

However, in view of the fact that none of these documents disclose or suggest 
that positively charged residues could be substituted even less c onservatively with 
negatively charged ones and still maintain HGF receptor binding activity, the 
skilled person (himself being rather conservative in his activities) would have no 
incentive to try such substitutions with any reasonable expectation of success. 

Industrial applicability 

2) For the assessment of the subject-matter of present claims 15 and 16 (as far as 
in vivo methods are concerned) on the question whether it is industrially 
applicable, no unified criteria exist in the PCT. The patentability can also be 
dependent upon the formulation of the claims. The EPO, for example, does not 
recognize as industrially applicable the subject-matter of claims to the use of a 
compound in medical treatment, but will allow, however, claims to a known 
compound for first use in medical treatment and the use of such a compound for 
the manufacture of a medicament for a new medical treatment. Another 
consequence of the above is that the wording "for use in therapy" (and 
equivalents thereof) does not have precisely the same effect on novelty under the 
PCT as it does during European Patent examination. 
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